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Physical Characteristics of DNA 


5’ End 


DNA absorbs UV light at 260 nm 


— Allows quantitation 
DNA is water soluble 
DNA precipitates in alcohols Phospho- 
DNA carries a net negative charge 


DNA has characteristic melting & 
annealing temperatures 


we <— 7 


3’ End 


dhiantika.staff.ugm.ac.id 


CO) 


wom ls 


NS 


Sa 


oo 


eB 


NS 


* 


DNA extraction — the basic concept 


Process 
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Cell lysis —_____- 
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Common procedure 
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Organic solvents 
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DNA binding 
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*SDS, sarcosyl 


“CTAB 
(Cetyltrimethylammo 
nium bromide) 


Proteinase K 
«Lysozyme 


*-Freezing 
¢Sonication 
*Grinding 
*Phenol 
chloroform 


*Sodium chloride 
*-Sodium acetate 


*-Membrane 
*Beads 


¢Ethanol 
*Iso-propanol 


PLASMID DNA ISOLATION 


2 The cells are removed 
and broken to give 
a cell extract 


1 Aculture of bacteria is grown 
and then harvested 


Centrifugation 
—_—_— —_—_—_——_ 
Lisis I, Lisis II 
Lisis III 
bie Cell extract 
Bacterial culture ~ 


Pellet of cells 


Fenol-chloroform-isoamilalkohol extraction 
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4 The DNA is 3 The DNA is 
concentrated purified from 
the cell extract 
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Pure DNA 
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Gambaran saat penambahan SDS NaOH 


“A Linear DNA ‘— 


Supercoiled 
plasmids Single-stranded 
linear DNA 
e 7.0 
Centrifuge ot 
Supercoiled Tenge %, 
é mass of 
plasmids Pellet of linear DNA 
le linear DNA 
molecules 


dhiantika.staff.ugm.ac.id 


Aqueous layer 
(DNA + RNA) 


Interface 
(coagulated 
proteins) 


Phenol 


Cell extract 
Separate layers 


by centrifugation 


Glass rod 
al 
a Sentrifugasi 
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Ethanol Ethanol 


.— Concentrated 
DNA solution Precipitated DNA, 
—=— collected by 
centrifugation 
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Extraction/Lysis Buffers and Solutions 


Alkaline Lysis Solution I (Plasmid Preparation) 
50 mM glucose 
25 mM Tris-Cl (pH 8.0) 
10 mM EDTA (pH 8.0) 


Prepare Solution I from standard stocks in batches of ~100 ml, autoclave for 15 minutes at 
15 psi (1.05 kg/cm?) on liquid cycle, and store at 4°C. 


Alkaline Lysis Solution II (Plasmid Preparation) 
0.2 N NaOH (freshly diluted from a 10 N stock) <!> 
1% (w/v) SDS 


Prepare Solution II fresh and use at room temperature. 


Alkaline Lysis Solution III (Plasmid Preparation) 


5 M potassium acetate 60.0 ml 
glacial acetic acid <!> 11.5 ml 
H,O 28.5 ml 


The resulting solution is 3 M with respect to potassium and 5 M with respect to acetate. Store 
the solution at 4°C and transfer it to an ice bucket just before use. 
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CHROMOSOMAL DNA ISOLATION 


Extract and purify DNA 


LPS 
O polysaccharide 
lipid A 


outer 
membrane 


Resuspend & lyse bacterial cell 
Walls. 


— Resuspend cells in Ice cold TES Jpeotsoatea 
(Tris, EDTA, NaCl) 
— lysozyme (degrades peptidoglycan cell pa 


walls) 
phospholipid 


— Proteinase K (to degrade protein that Structure of a Gram-Negative Cell Wall 
are bound to the DNA molecule) 
— Enzymes (RNAsées ) are often added to 


degrade the RNA in the sample for 
purification 


— SDS (detergent to lyse the cells) 


The DNA in the nucleus is surrounded by proteins 
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Detergent: 


Breaks apart membranes by attaching to the lipids (fats) & 
proteins in the membranes 


Protein 


> **.9.%, .*.%_.9%.% 


Nuclear membrane is the same. 


Cell Detergent 
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Enlarged view of cell membrane. 


Extract and purify DNA 


c. Separation of DNA from other molecules 
— Phenol extraction 
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The cell and nuclear membranes have been 
broken apart, 
as well as all of the organelle membranes, 
such as those around the mitochondria and 
chloroplasts. 
So what is left? 


e Proteins 
e Carbohydrates (sugars) 
e DNA 


DNA isolation 


e DNA and RNA have similar physical 
properties 

e Enzymes (RNAses) are often added to 
degrade the RNA in the sample for 
purification 

e Enzymes (proteases) are also added to 
degrade protein that are bound to the DNA 
molecule 


Fluorescent Dye for DNA 


Ethidium bromide 
(dye) 


Double-stranded DNA intercalated dye renders 
the DNA fluorescent 


e Ethidium bromide binds to DNA and fluoresces under UV light, allowing 
the visualization of DNA on a Gel. 


e Ethidium bromide can be added to the gel and/or running buffer before 


the gel is run or the gel can be stained after it has run. 


dhiantika.staff.ugm.ac.id 


15 


GEL ELECTROPHORESIS 


¢ Gel electrophoresis is a widely used technique 
for the analysis of nucleic acids and proteins. 
Agarose gel electrophoresis is routinely used 
for the preparation and analysis of DNA. 


¢ Gel electrophoresis is a procedure that 
separates molecules on the basis of their 
rate of movement through a gel under the 
influence of an electrical field. 


e DNA is negatively charged. 
¢ When placed in an electrical field, DNA will migrate toward the positive 
pole (anode). 


e An agarose gel is used to slow the movement of DNA and separate by size. 


e Polymerized agarose is porous, 
allowing for the movement of DNA 


Scanning Electron Micrograph of 


Agarose Gel (1x1 um) 


How fast will the DNA migrate? 


strength of the electrical field, buffer, density of agarose gel... 


Size of the DNA! 
*Small DNA move faster than large DNA 
..gel electrophoresis separates DNA according to size 


Ma 


@ —— @iarge 


Within an agarose gel, linear DNA migrate inversely 


proportional to the log10 of their molecular weight. 
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Agarose is isolated from seaweed and highly 
purified 


e Mainly used for DNA size analysis and for 
DNA separation prior to bloting 


Percentage of agarose in gel affect size 
separation 


Increase % increased separation of small 
fragments 


Commonly Used Electrophoresis Buffers 


Buffer Working Solution Stock Solution/Liter 
TAE 1x 50x 

40 mM Tris-acetate 242 g of Tris base 

1 mM EDTA 57.1 ml of glacial acetic acid <!> 

100 ml of 0.5 M EDTA (pH 8.0) 

TBE* 0.5x 5X 

45 mM Tris-borate 54 g of Tris base 

1 mM EDTA 27.5 g of boric acid 


20 ml of 0.5 M EDTA (pH 8.0) 
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Detection of DNA 


e DNA can be detected by staining or labeling 


¢ Commonly stained by adding ethidium 
bromide or silver staining 


¢ Can be labeled with radioactive or 
fluorescent tagged nucleotides 


e Often involves a blotting procedure 
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we 
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Inclusion of a DNA ladder (DNAs of know sizes) on the gel 


Makesit easy to determine the sizes of unknown DNAs 
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Figure 2.13. The migration of DMA fragments through an agarose gel. [a) An agarose 
al showing the separation of DMA fragments of kro size. [lb] The size of o DMA 
nent and the distance migrated through the gel. [cl A plot of fragment size against 
distance migrated taken from the data shown in [b). This indicates that the relationship 
between fragrentsize and distance migrated is not linear. [d) A plotot ths log of fhagment 
size against distance migrated. This indicates thi is a direct, wert, relationship 


between distance migrated and the log of the size of a DMA, hragrrent 
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Analyzing DNA 


Kualitas DNA 
Konsentrasi tinggi 
Utuh, tidak terputus-putus 


Tidak banyak terkontaminasi oleh protein 


Menentukan Kualitas DNA 


Dengan Spektrofotometer 


Dilihat dengan elektroforesis, band yang tebal secara 
kualitatif menunjukkan DNA yang bagus 


Molar extinction coefficient, e 
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Wavelength of DNA 


240 250 260 270 280 


Wavelength (nm) 
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Molar extinction 
coefficient at 260 nm, 
€o60 (Mem ") 


es AMP 15,400 
s=GMP 11,700 

UMP 9,900 
ead IMP 9,200 
— CMP 7,900 
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Using Spectrofotometer 
Concentration of DNA 

¢ 1A 69 Unit of dsDNA = 50 pg/ml 
¢ 1A,¢6, Unit of ssDNA = 33 pg/ml 


e OD value should range between 0.1 and 1.0 to ensure an 
optimal measurement. 


Example of calculation: 

¢ Volume of dsDNA sample: 100 ul 

¢ Dilution: 25 ul of sample + 475 ul H20 (1+19 dilution) 

e A260: 0.44 

¢ Concentration of dsDNA: 0.44 x 50 ug/ml x 20 = 440 ug/ml 
¢ Amount of dsDNA: 440 ug/ml x 0.1 ml (=sample volume) = 44 


Purity of DNA 
¢ Pure DNA: A5¢5/A5g9 > 1.8 


© An Aseo/Ango < 1.8 indicates that the preparation is 
contaminated with protein and aromatic substances. 


© An Aseo/Aogq > 2 indicates a ossible contamination with RNA. 
e The OD gives no information about the size of the DNA 


